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[Title of the Invention] METHOD OF DISPENSING SEALANT

[Abstract]

[Object] To provide a method of dispensing sealant, by

which the amount and the dispensed pattern of the sealant

can be effectively controlled to achieve a high speed of

dispense operation

.

[Solving Means] A method of dispensing sealant on an

objective substrate to draw a sealant pattern by applying an

air pressure from an external air source to a nozzle

contaning the sealant is provided. An amount of the

dispensed sealant is controlled by applying a high air pulse

having a level higher than a normal air pressure to the

nozzle at a dispense start point, and applying a vacuum air

pulse having a level lower than the normal air pressure at a

dispense stop point to make an mount of the dispensed

sealant to be constant from the dispense start point to the

dispense stop point.

[Claims]

[Claim 1] A method of dispensing sealant on an objective

substrate to draw a sealant pattern by applying an air

pressure from an external air source to a nozzle contaning

the sealant, wherein an amount of the dispensed sealant is

controlled by applying a high air pulse having a level
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higher than a normal air pressure to the nozzle at a

dispense start point, and applying a vacuum air pulse having

a level lower than the normal air pressure at a dispense

stop point to make an mount of the dispensed sealant to be

constant from the dispense start point to the dispense stop

point

.

[Claim 2] A method of dispensing sealant on an objective

substrate to draw a sealant pattern by applying an air

pressure from an external air source to a nozzle contaning

the sealant, wherein an amount of the dispensed sealant is

controlled by applying a vacuum air pressure to the nozzle

just before passing through each corner portion of the

sealant pattern to stop discharging the sealant at the

corner portions, applying a high air pressure having a level

higher than a normal air pressure just after passing through

each corner portion of the sealant pattern to restart

discharging the sealant, and then applying the normal air

pressure at linear portions of the sealant pattern.

[Claim 3] A method of dispensing sealant on an objective

substrate to draw a sealant pattern by applying an air

pressure from an external air source to a nozzle contaning

the sealant, wherein the sealant pattern to be drawn on the

objective substrate comprises at least a linear element and

at least a point element.

[Claim 4] A method of dispensing sealant on an objective
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substrate to draw a sealant pattern by applying an air

pressure from an external air source to a nozzle contaning

the sealant, wherein the sealant pattern to be drawn on the

objective substrate comprises at least a linear element and

at least a point element, and wherein an amount of the

dispensed sealant is controlled by applying a high air pulse

having a level higher than a normal air pressure to the

nozzle at a dispense start point, and applying a vacuum air

pulse having a level lower than the normal air pressure at a

dispense stop point to make an mount of the dispensed

sealant to be constant from the dispense start point to the

dispense stop point, and at the same time, by adjusting a

height of a gap between the nozzle and the objective

substrate

.

[Detailed Description of the Invention]

[0001]

[Technical Field of the Invention]

The present invention relates to a technique of

dispensing sealant, and more particularly, to a method of

dispensing sealant with a desired amount on predetermined

positions for bonding upper and lower substrates of

electronic devices such as a liquid crystal display device,

[0002]

[Description of the Related Art]
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Typically, in various electronic devices, a screen-

printing method is used to apply sealant to predetermined

positions of edges of a flat substrate such as a liquid

crystal display device.

[0003]

Particularly, when various functional films such as an

orientation film are provided in a liquid crystal display

device, the sealant should be continuously dispensed from a

nozzle to prevent the functional films from making contact

with the sealant.

[0004]

FIG. 11 is a schematic diagram illustrating a liquid

crystal display device in which upper and lower substrates

are separated for an illustrative purpose. In FIG. 11, a

reference numeral 1 denotes a glass substrate (la denotes an

upper substrate and lb denotes a lower substrate), and 4

denotes a trace of sealant such as an epoxy resin type

adhesive, and 4a denotes a liquid crystal injection gap.

[0005]

The upper and lower substrates la and lb are bonded

with each other by applying sealant 4 on their edges. Then,

a liquid crystal material is injected through an injection

gap 4a between the bonded substrates, and the substrates are

enclosed.

[0006]
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FIG. 12 is an enlarged view illustrating a corner

portion of a trace of sealant (i.e., a sealant pattern)

after bonding the substrates. After the sealant 4 is

dispensed, a conductive paste made of, for example, silver-

epoxy resin, is applied on the corner portion 4a. When the

sealant is cured and the upper and lower substrates are

bonded, the conductive paste applied on the corner position

4b is also cured, so that the conductive layers formed on

the upper and lower substrates la and lb are electrically

connected with each other.

[0007]

FIGS. 13(a) and 13(b) are enlarged views illustrating a

sealant pattern of a corner portion dispensed by using a

conventional screen-printing method before and after the

upper and lower substrates are bonded. Referring to FIG.

13(a), the sealant pattern has "^f" and portions to

consider enlargement of the width of the sealant and obtain

a space for applying the conductive paste in the corner

portion when the sealant is dispensed. Actually, when the

upper and lower substrates are bonded, the sealant pattern

is pressed and spread, so that and W P" portions are

changed to spread and portions as shown in FIG.

13(b). As a result, the width of the corner portion becomes

substantially equal to that of the linear portion, and a

sufficient space for the conductive paste can be obtained.
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[0008]

Hereinafter, a dispenser method will be described.

[0009]

FIG. 14 is a schematic diagram illustrating a

conventional dispenser unit. A reference numeral 10 denotes

an XYZ table that is movable in X, Y, and Z directions, 11

denotes a glass substrate of a liquid crystal device, 12

denotes a nozzle arm, 13 denotes a nozzle, 14 denotes an air

source, 15 denotes a sensor arm, and 16 denotes a gap sensor.

[0010]

Referring to FIG. 14, the glass substrate 11 of a

liquid crystal display device is mounted on the XYZ table 10,

and a nozzle arm 12 and a sensor arm 15 are disposed above

it. The nozzle arm 12 has a nozzle 13 for discharging the

sealant, and the sensor arm 15 has a gap sensor 16 for

detecting and retaining a gap between the glass substrate 11

and the nozzle 13 within a constant interval.

. [0011]

The nozzle 13 contains the sealant, and an air source

14 is connected to the nozzle 13 to apply an air pressure

and discharge the sealant.

[0012]

In operation of the dispenser unit, while the XYZ table

10 moves in X and Y directions, the sealant is dispensed to

edges of the glass substrate 11 from the nozzle 13. During
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the dispensing operation, the sensor 16 precedes the nozzle

13 on the glass substrate 11 to measure a height of a gap

between the surface of the glass substrate 11 and the nozzle

13. Based on the result of the measurement, the XYZ table

10 is controlled to move in a Z-direction to provide a

constant gap.

[0013]

As another example of the dispenser unit, the nozzle

arm 12 and the sensor arm 15 can move in X, Y, and Z

directions instead of the XYZ table.

[0014]

In these conventional dispenser units, the sealant is

dispensed by a constant pressure applied from the air source

14. Therefore, a batch of sealant should be dispensed in

one time without stopping the movement of the nozzle.

During the movement of the nozzle, the amount of the

dispensed sealant is controlled by adjusting the height of

the gap.

[0015]

Such conventional dispenser units are disclosed in many

documents such as Japanese Unexamined Patent Application Nos.

H02-198417, H01-200228, S63-177113, S63-192019, and S63-

236008.

[Problems to be Solved by the Invention]

In these conventional dispenser units, the amount of
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dispensed sealant is significantly fluctuated depending on

the movement of the nozzle when it starts or stops.

Therefore, the sealant pattern after the upper and lower

substrates are bonded and spread may be not uniform from the

dispense start point to the dispense stop points

.

Furthermore, since the amount of the sealant at the corner

portions becomes larger than that at other linear portions,

the conductive paste that should be separately applied may

be deteriorated.

[0017]

FIG. 15 illustrates a sealant pattern dispensed by

using a conventional dispenser unit. FIG. 15(a) illustrates

an air pressure applied to the nozzle, and FIG. 15(b)

illustrates a sealant pattern dispensed on a glass substrate.

[0018]

As shown in FIG. 15, even if an air pressure having a

predetermined level A is normally applied at the dispense

start point, a start interval dl is generated until the

sealant is regularly discharged on the glass substrate from

the nozzle. Similarly, even if the air pressure is actually

removed at the dispense stop point, a stop interval d2 is

generated due to the remaining pressure in the nozzle. This

causes the amount of the sealant at the dispense stop point

to be larger, so that the sealant can be spread to an

undesired position over the stop position.



H07-084268.doc - 9 -

[0019]

This makes it difficult to dispense a short trace of

sealant. Also, since the amount of the dispensed sealant

increases at each corner portion, the sealant pattern spread

after the upper and lower substrates are bonded becomes

wider at each corner portion. As a result, the conductive

paste may be mixed with the sealant, so that conductivity

between the upper and lower substrates can be deteriorated.

[0020]

Accordingly, the object of the present invention is to

provide a method of dispensing sealant, by which the amount

of the dispensed sealant can be adequately controlled, and

also a dispense process can be completed in a short time.

[0021]

[Means for Solving the Problems]

In order to achieve the aforementioned object,

according to a first aspect of the present invention, there

is provided a method of dispensing sealant on an objective

substrate to draw a sealant pattern by applying an air

pressure from an external air source to a nozzle contaning

the sealant, wherein an amount of the dispensed sealant is

controlled by applying a high air pulse having a level

higher than a normal air pressure to the nozzle at a

dispense start point, and applying a vacuum air pulse having

a level lower than the normal air pressure at a dispense
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stop point to make an mount of the dispensed sealant to be

constant from the dispense start point to the dispense stop

point.

[0022]

According to a second aspect of the present invention,

there is provided a method of dispensing sealant on an

objective substrate to draw a sealant pattern by applying an

air pressure from an external air source to a nozzle

contaning the sealant, wherein an amount of the dispensed

sealant is controlled by applying a vacuum air pressure to

the nozzle just before passing through each corner portion

of the sealant pattern to stop discharging the sealant at

the corner portions, applying a high air pressure having a

level higher than a normal air pressure just after passing

through each corner portion of the sealant pattern to

restart discharging the sealant, and then. applying the

normal air pressure at linear portions of the sealant

pattern.

[0023]

According to a third aspect of the present invention,

there is provided a method of dispensing sealant on an

objective substrate to draw a sealant pattern by applying an

air pressure from an external air source to a nozzle

contaning the sealant, wherein the sealant pattern to be

drawn on the objective substrate comprises at least a linear
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element and at least a point element.

[0024]

According to a fourth aspect of the present invention,

there is provided a method of dispensing sealant on an

objective substrate to draw a sealant pattern by applying an

air pressure from an external air source to a nozzle

contaning the sealant, wherein the sealant pattern to be

drawn on the objective substrate comprises at least a linear

element and at least a point element, and wherein an amount

of the dispensed sealant is controlled by applying a high

air pulse having a level higher than a normal air pressure

to the nozzle at a dispense start point, and applying a

vacuum air pulse lower than the normal air pressure at a

dispense stop point to make an mount of the dispensed

sealant to be constant from the dispense start point to the

dispense stop point, and at the same time, by adjusting a

height of a gap between the nozzle and the objective

substrate

.

[0025]

According to the present invention, it is possible to

draw a variety of sealant patterns by controlling the amount

of the dispensed sealant using a high air pressure and a

vacuum air pressure, the height of the gap between the

nozzle and the objective substrate, and a relative speed of

the nozzle with respect to the objective substrate.
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[Operation]

[0026]

According to a first aspect of the present invention,

there are no delay of the dispensed sealant at the dispense

start point, and no abundant amount of the dispensed sealant

at the dispense stop point. Therefore, it is possible to

draw a uniform sealant pattern from the dispense start point

to the dispense stop point.

[0027].

According to a second aspect of the present invention,

an excessive spread of the sealant at corner portions can be

prevented by controlling the amount of the dispensed sealant.

Therefore, it is possible to obtain areas for applying a

conductive paste at corner portions.

[0028]

According to a third aspect of the present invention,

it is possible to accurately draw the sealant pattern even

at non-linear portions.

[0029]

According to a fourth aspect of the present invention,

it is possible to accurately control the amount of the

dispensed sealant.

[0030]

[Description of the Embodiments]

The present invention will be further illustrated with



H07-084268.doc - 13 -

examples below.

[Embodiments]

[0031]

FIG. 1 illustrates a method of dispensing sealant

according to a first embodiment of the present invention.

Specifically, FIG. 1(a) shows an air pressure applied to a

nozzle, and FIG. 1(b) shows a sealant pattern dispensed on a

glass substrate.

[0032]

In FIG. 1(a), A denotes an normal air pressure level

for dispensing the sealant from the nozzle, H denotes a high

air pressure level, L denotes a low air pressure level,

which is nearly the same as a vacuum air pressure, O denotes

a reference air pressure level measured when the air

pressure is not applied to the nozzle, Ap denotes a high air

pulse, and Vp denotes a vacuum pulse.

[0033]

At a dispense start point PI, a high air pulse Ap is

applied to the nozzle. The high air pulse Ap has a H level

higher than the normal air pressure level A. This allows

the sealant 4 to be dispensed on a glass substrate without

any delay from the dispense start point Pi.

[0034]

Then, the sealant continues to be dispensed in the

normal air pressure level A. At the dispense stop position
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P2, the vacuum air pulse Vp having a low air pressure level

L is applied to the nozzle. This allows the sealant 4 not

to be dispensed over the dispense stop position P2 after the

dispense operation stops.

[0035]

According to the present embodiment, as shown in FIG.

1(b), a sealant pattern can be formed to have a uniform

width from the dispense start point PI to the dispense stop

point P2 on the glass substrate. Therefore, the problems

described above in association with FIG. 15 are prevented.

[0036]

FIG. 2 illustrates a method of dispensing sealant

according to a second embodiment of the present invention.

In FIG. 2, a reference numeral lb denotes a lower glass

substrate, 4-1 denotes a linear element of a sealant pattern,

and 4-2 denotes a point element of a sealant pattern.

[0037]

The linear element 4-1 and the point element 4-2 are

provided by dispensing the sealant by using the same method

as described in the first embodiment. As shown in FIG. 2, a

sealant pattern having a linear shape is dispensed and stops

at each corner of the rectangular. In addition, a minute

amount of sealant is dispensed at each point element 4-2.

[0038]

FIG. 3 illustrates a sealant pattern spread after an



H07-084268.doc - 15 -

upper glass substrate la is bonded to the lower glass

substrate lb on which the sealant has been dispensed as

shown in FIG. 2. In FIG. 3, each linear element 4-1 of the

sealant pattern is pressed and spread to provide a

continuous closed rectangular pattern 4-1' having a frame

shape. In addition, each point element 4-2 is also pressed

and spread to provide a continuous linear pattern 4-2'

.

[0039]

According to the second embodiment, it is possible to

provide a sealant pattern having a desired shape.

[0040]

FIG. 4 illustrates an air pressure level applied to the

nozzle for dispensing the sealant in the shapes of the

linear elements and the point elements of FIG. 2. FIG. 4(a)

shows a timing chart of the applied air pressure level, and

FIG. 4(b) shows their resulting sealant patterns.

[0041]

In FIG. 4, when the sealant is dispensed to provide the

linear element 4-1, a high air pulse Ap is applied to the

nozzle at the dispense start point, a normal air pressure

level A is continuously applied to provide the linear

element, and a vacuum air pulse Vp is applied at the

dispense stop point. When the sealant is dispensed to

provide the point elements 4-2, a high air pulse Ap is

applied at the dispense start point, and then a vacuum air
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pulse Vp is applied.

[0042]

As a result, it is possible to obtain a sealant pattern

shown in FIG. 4(b) by controlling the air pressure applied

to the nozzle as shown in FIG . 4(a).

[0043]

FIGS. 5 and 6 illustrate alternative examples of a

method of dispensing sealant at corner portions.

[0044]

In FIG. 5(a), a gap between the nozzle and the lower

glass substrate is made to be slightly smaller at the end of

the linear element 4-1 to reduce the amount of the dispensed

sealant. Also, the point elements 4-2 of the dispensed

sealant are provided to obtain a space for the conductive

paste which will be separately dispensed.

[0045]

When the lower glass substrate on which the sealant has

been dispensed as shown in FIG. 5(a) is bonded with the

upper glass substrate, the linear elements 4-1 and the point

elements 4-2 are pressed and spread so that the spread

sealant patterns 4-1' and 4-2' connected with each other can

be obtained as shown in FIG. 5(b).

[0046]

Similarly, in FIG. 6(a), the sealant pattern stops at

the end of the linear element 4-1 (i.e., at the corner
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portion) by allowing no gap between the nozzle and the lower

glass substrate or by applying a vacuum air pulse to the

nozzle. Also, point elements 4-2 are dispensed to obtain a

space for the conductive paste which will be separately

dispensed.

[0047]

Similarly, when the lower glass substrate on which the

sealant has been dispensed as shown in FIG. 6(a) is bonded

with the upper glass substrate, the linear elements 4-1 and

the point elements 4-2 are pressed and spread so that the

spread sealant patterns 4-1' and 4-2' connected with each

other can be obtained as shown in FIG. 6(b)

.

[0048]

FIG. 7 illustrates a sealant dispenser unit for

describing control of the amount of sealant by adjusting a

gap between the nozzle and the glass substrate. In FIG. 7,

a reference numeral lb denotes a lower glass substrate, 2

denotes a nozzle, 3 denotes a gap sensor, 4 denotes a trace

of the dispensed sealant, and 7 denotes an air pressure

controller

.

[0049]

FIGS. 8 and 9 are side views for describing a method of

controlling the amount of the dispensed sealant by adjusting

a gap between the nozzle and the lower glass substrate. In

FIGS. 8 and 9, like reference numerals correspond to like
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elements

.

[0050]

In FIG. 7, the nozzle 2 containing a predetermined

amount of sealant is structured to be capable of moving up

and down. In addition, the amount of sealant dispensed from

the nozzle 2 is determined by the air pressure applied from

the air pressure controller 7.

[0051]

Referring to FIG. 8, if the height of the gap between

the nozzle 2 and the lower glass substrate lb is a first

value Gl, the amount of sealant determined by a moving speed

of the nozzle 2 and the air pressure applied from the air

pressure controller 7 is dispensed to the lower glass

substrate lb.

[0052]

On the contrary, referring to FIG. 9, if the height of

the gap between the nozzle 2 and the lower glass substrate

lb is a second value G2 which is smaller than the first

value Gl, the amount of sealant dispensed to the lower glass

substrate lb becomes accordingly smaller.

[0053]

As a result, it is possible to control the amount of

the dispensed sealant by adjusting the gap between the

nozzle and the lower glass substrate.

[0054]
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In addition, no sealant 4 can be discharged from the

nozzle 2 by reducing the height of the gap to a very small

value

.

[0055]

In the sealant dispenser unit shown in FIG. 7, the gap

sensor 3 installed in the nozzle measures the height of the

gap between the nozzle and the lower glass substrate. The

measured value is fed back to an actuator for

lifting/lowering the nozzle. As a result, the sealant is

dispensed with a constant gap based on the feed-back value.

Also, the amount of the dispensed sealant can be adjusted by

changing the gap.

[0056]

FIG. 10 is a graph for describing relationship between

the gap and the amount of the dispensed sealant. In FIG. 10,

a horizontal axis denotes the height of the gap, and a

vertical axis denotes the amount of sealant dispensed from

the nozzle.

[0057]

For this graph, the measurement condition was

controlled such that a diameter of the nozzle was 0.2 mm, an

air pressure was 294 kpa, and a moving speed of the nozzle

was 30 mm per a second. In this case, the amount of the

dispensed sealant is affected by viscosity of the sealant.

As a sealant material, a typical epoxy type resin was
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adopted.

[0058]

As shown in FIG. 10, the discharge of the sealant stops

when the gap is equal to or lower than 40 ]im. When the gap

is within a range between 40 and 100 \im, the amount of the

dispensed sealant varies depending on the corresponding

height of the gap. When the gap is higher than 100 pm, the

amount of the dispensed sealant is not significantly

affected by the height of the gap.

[0059]

As a result, it is possible to control the amount of

the dispensed sealant by adjusting the height of the gap.

[0060]

[Advantages]

As described above, according to the present invention,

it is possible to avoid irregular sealant patterns at a

dispense start point and a dispense stop point. Therefore,

it is possible to uniformly dispense the sealant from the

dispense start point to the dispense stop point.

[0061]

In addition, it is possible to prevent the sealant from

being excessively spread at corner portions by controlling

the amount of the dispensed sealant. Therefore, it is

possible to obtain an area for dispensing a conductive paste.

[0062]
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Also, it is possible to accurately dispense the sealant

even at non-linear portions in the pattern, and accurately

control the amount of the dispensed sealant.

[Brief Description of the Drawings]

[Fig. 1]

Fig. 1 illustrates a method of dispensing sealant

according to a first embodiment of the present invention.

[Fig. 2]

FIG. 2 illustrates a method of dispensing sealant

according to a second embodiment of the present invention.

[Fig. 3]

FIG. 3 illustrates a sealant pattern produced when an

upper glass substrate is bonded to a lower glass substrate

on which the sealant has been dispensed according to a

second embodiment of the present invention.

[Fig. 4]

FIG. 4 illustrates an air pressure level applied to a

nozzle for dispensing the sealant on the linear elements and

the point elements according to a second embodiment of the

present invention.

[Fig. 5]

Fig. 5 illustrates a method of dispensing sealant at

corner portions of a sealant pattern according to an

embodiment of the present invention.

[Fig. 6]
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Fig. 6 illustrates a method of dispensing sealant at

corner portions of a sealant pattern according to another

embodiment of the present invention.

[Fig. 7]

FIG. 7 illustrates a sealant dispenser unit for

describing control of the amount of sealant by adjusting a

gap between a nozzle and a glass substrate.

[Fig. 8]

Fig. 8 is a diagram for describing a method of

controlling the amount of the dispensed sealant in

association with FIG. 7.

[Fig. 9]

Fig. 9 is a diagram for describing a method of

controlling the amount of the dispensed sealant in

association with FIG. 7.

[Fig. 10]

FIG. 10 is a graph for describing relationship between

the gap and the amount of the dispensed sealant.

[Fig. 11]

Fig. 11 is a schematic diagram illustrating a liquid

crystal display device.

[Fig. 12]

Fig. 12 is an enlarged view illustrating a corner

portion of a sealant pattern after bonding.

[Fig. 13]
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Fig. 13 is a partially enlarged view illustrating

sealant patterns of a corner portion dispensed by using a

conventional screen-printing method before and after the

upper and lower substrates are bonded.

[Fig. 14]

FIG. 14 is a schematic diagram illustrating a

conventional dispenser unit.

[Fig. 15]

FIG. 15 illustrates a trace of sealant dispensed by

using a conventional dispenser unit.

[Reference Numerals]

la: an upper glass substrate

lb: a lower glass substrate

2: nozzle

3: gap sensor

4: sealant
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